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LISTE DES ABREVIATIONS 

 
 
MICI : Maladies inflammatoires chroniques de l’intestin 
MC : Maladie de Crohn 
RCH : Rectocolite hémorragique 
 
IBD: inflammatory bowel disease 
CD: Crohn’s disease 
UC: ulcerative colitis 
IBDU: inflammatory bowel disease unclassified 
IP: interviewer practitioner  
IQR: interquartile range 
APC: average percentage change 
EIM: extra-intestinal manifestation 
CI: confidence interval 
PPs: Payer’s patches 
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RESUME 

 

Introduction : L’incidence des Maladies Inflammatoires Chroniques de l’Intestin 

(MICI) semble s’être stabilisée chez l’adulte dans les pays développés, contrairement 

à chez l’enfant. Le but de ce travail était de décrire l’évolution de l’incidence et de la 

présentation phénotypique des MICI de l’adulte au sein du registre EPIMAD sur une 

période de 27 ans.  

Patients et méthodes : Nous avons inclus tous les patients adultes (17 ans ou plus 

au diagnostic) enregistrés au sein du registre EPIMAD dans quatre départements du 

nord-ouest de la France, entre 1988 et 2014. La période était divisée en 9 périodes de 

3 ans. Les taux d’incidence standardisée étaient calculés pour la maladie de Crohn 

(MC) et la rectocolite hémorragique (RCH) dans la population globale, ainsi que selon 

la tranche d’âge (17-39 ans, 40-59 ans et plus de 60 ans) et le sexe. La localisation de 

la maladie était définie selon la classification de Montréal.  

Résultats : 17686 cas incidents de MICI adultes ont été enregistrés, incluant 10206 

MC (58%), 6839 RCH (38%) et 641 colites indéterminées (CI) (4%). Le taux 

d’incidence global sur la période était de 13,5/105 (IC95% : 13,3-13,7) pour les MICI, 

7,5/105  (7,4-7,7) pour la MC, 5,4/105  (5,3-5,6) pour la RCH et 0,51/105  (0,47-0,55) 

pour les CI. L’âge médian au diagnostic était plus bas pour la MC que pour la RCH (28 

ans [22-40] vs 36 [27-49] ; p<0,0001). La proportion de femmes était plus élevée dans 

la MC (ratio femmes/hommes = 1,36) que dans la RCH (ratio = 0,84) (p<0,0001). Au 

diagnostic, les femmes étaient significativement plus jeunes que les hommes, surtout 

dans la RCH : 33 ans (26-45) vs 39 (28-51) (p<0,0001), et 28 ans (21-39) vs 29 (22-

40) dans la MC (p<0,0001). Entre 1988 et 2014, l’incidence globale des MICI a 

augmenté de 11,5/105 en 1988-1990 à 12,9/105 en 2012-2014 (p=0,053). On 
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constatait une augmentation significative continue de l’incidence de la MC de 5,5 à 

7,9/105 avec une augmentation annuelle moyenne de +1% (0,5-1,4) (p<0,0001) alors 

que l’incidence de la RCH était stable à 5,0/105. L’augmentation la plus importante 

était observée chez la femme jeune (17-39 ans) avec une augmentation annuelle 

moyenne de +1,9% dans la MC (p<0,0001 ) et de +1,7% dans la RCH (p<0,0001). Le 

sex-ratio femmes/hommes était stable dans le temps pour la MC (p=0,28) alors que 

dans la RCH il s’inversait, passant de 0,70 en 1988-1990 à 1,10 en 2012-2014 

(p=0,0001). Parmi les patients ayant eu une exploration intestinale complète (colon et 

grêle) dans la MC, la proportion d’atteinte du grêle augmentait de 19% en 1988-1990 

à 26% en 2012-2014 pour L1 et de 50 à 58% pour L3, tandis que le taux d’atteinte 

colique diminuait de 31% à 16% (p<0,0001). Le phénotype était stable dans le temps. 

Pour la RCH, les formes E1 diminuaient de 42 à 34% alors que les formes E3 

augmentaient de 19 à 28% (p<0,0001).  

Conclusion : Dans cette étude en population générale dans le Nord-Ouest de la 

France sur une période de 27 ans chez 17686 patients, l’incidence de la MC et de la 

RCH continue d’augmenter significativement chez la femme jeune. Dans la MC, on 

constate une augmentation des formes iléales tandis que la proportion des formes 

coliques diminue. Ces résultats suggèrent qu’un ou plusieurs facteurs 

environnementaux prédisposent les femmes aux MICI dans notre région, et que ces 

facteurs impliquent plus particulièrement l’intestin grêle. 
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ABSTRACT 

Background: In industrialized countries, inflammatory bowel disease (IBD) incidence 

rates appear to have stabilized in adults but not in children. 

Objective: To describe changes in the incidence and phenotype of adult-onset IBD in 

northern France over a 27-year period. 

Patients & Methods: We included all adult-onset IBD patients (aged 17 or over at IBD 

diagnosis) recorded the EPIMAD population-based IBD registry between 1988 and 

2014. Standardized incidence rates for Crohn’s disease (CD) and for ulcerative colitis 

(UC) were calculated in the population as a whole and by age and sex. Patients were 

divided into three age groups: 17-39, 40-59, and 60 and over. Disease locations and 

behaviours were defined according to the Montreal classification. 

Results: A total of 17,686 incident adult-onset IBD cases were recorded, including 

10,206 cases of CD (58%), 6,839 cases of UC (38%) and 641 cases of IBD unclassified 

(IBDU; 4%). The mean [95% confidence interval (CI)] annual incidences of adult-onset 

IBD, CD, UC, and IBDU were 13.5 per 105 [13.3-13.7], 7.5 per 105 [7.4-7.7], 5.4 per 

105 [5.3-5.6] and 0.51 per 105 [0.47-0.55], respectively. The median [interquartile range 

(IQR)] age at diagnosis was lower in the CD group (28 [22-40]) than in the UC group 

(36 [27-49]) (p<0.0001). The female/male ratio was significantly higher in the CD group 

(1.36) than in the UC group (0.84) (p<0.0001). The median [IQR] age at diagnosis was 

lower in women than in men, especially in the UC group; the values were respectively 

28 [21-39] vs. 29 [22-40] in the CD group (p<0.0001), and 33 [26-45] vs. 39 [28-51] 

(p<0.0001) in the UC group. The incidence of IBD rose from 11.5 per 105 in 1988-1990 

to 12.9 per 105 in 2012-2014 (p=0.053). Over the same period, the incidence of CD 

steadily increased from 5.5 to 7.9 per 105 (average percent change per year [APC] 

+1%; [0.5;1.4]; p<0.0001), whilst that of UC was stable at 5.0 per 105. The largest 



CRETIN Thibaut 

 
 

8 

increase in the IBD incidence rate was seen in young women (the 17-39 age group), 

with an APC of +1.9% per year for CD (p<0.0001) and +1.7% per year for UC 

(p<0.0001). The sex ratio did not vary over time for CD (p=0.28) but changed from 0.70 

in 1988-1990 to 1.10 in 2012-2014 for UC (p=0.001). Among CD patients having 

undergone a full assessment of the ileum and colon, the proportion with L1 lesions 

increased over time from 19% to 26% for L1 (p<0.0001), the proportion with L3 lesions 

increased from 50% to 58% (p<0.0001), and the proportion with L2 lesions decreased 

from 31% to 16% (p<0.0001). The disease behaviour was stable over time. In the UC 

group, the proportion of patients with E1 involvement decreased from 42% to 34%, 

whereas the proportion with E3 involvement increased from 19% to 28% (p<0.0001). 

Conclusions: In a large, population-based study over a period of 27 years, we found 

that the incidences of CD and UC in the young women in northern France are still rising 

quickly. Among patients with CD, we observed an increase in ileal involvement and a 

concomitant decrease in colonic involvement. Our present results suggest that one or 

more environmental factors may significantly predispose women in northern France to 

IBD in general and disease affecting the ileum in particular. 
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INTRODUCTION 

 

Les Maladies Inflammatoires Chroniques de l’Intestin (MICI) comprennent la 

maladie de Crohn (MC) et la rectocolite hémorragique (RCH). Ce sont des maladies 

qui évoluent par poussées, entrecoupées de périodes de rémission. Dans la MC, 

l’atteinte inflammatoire peut toucher tout le tube digestif, de la bouche à l’anus, avec 

une atteinte préférentielle de la région iléo-caecale (1). Concernant la RCH, 

l’inflammation se limite au rectum et au colon (2). Ces maladies débutent le plus 

souvent chez le jeune adulte et entrainent, compte-tenu de leurs symptômes et de leur 

chronicité, un important handicap fonctionnel (3) et une altération de la qualité de vie 

sociale et professionnelle (4). Leur étiopathogénie est mal connue. Elle ferait intervenir 

une activation inappropriée du système immunitaire vis-à-vis du microbiote intestinal, 

chez des individus génétiquement prédisposés, et sous l’influence de facteurs 

environnementaux. 

L'épidémiologie descriptive étudie la fréquence et la répartition des problèmes 

de santé dans la population. L’évolution d’un évènement de santé dans le temps et 

dans l’espace permet d’envisager des hypothèses diagnostiques mais également des 

plans politiques de prise en charge. Concernant les MICI, l’épidémiologie permet de 

mesurer l’importance des maladies et leur impact pour la société mais aussi de 

soulever des hypothèses étiologiques, étant donnée leur cause inconnue. 

Depuis la seconde moitié du XXe siècle, l’incidence (nombre de nouveaux cas 

dans une population donnée sur une période définie) des MICI a fortement augmenté 

dans les pays développés, notamment en Amérique du Nord, Europe de l’Ouest, 

Australie et Nouvelle-Zélande (5,6). Au tournant du XXIe siècle, on constate dans les 

pays occidentaux une stabilisation de l’incidence des MICI chez l’adulte (7), alors 
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qu’elle augmente rapidement dans les régions récemment industrialisées telles que 

l’Amérique du Sud, l’Asie et l’Afrique. Cette augmentation mondiale de l’incidence des 

MICI souligne le rôle étiopathogénique de facteurs de risques environnementaux liés 

à l’industrialisation et au mode de vie occidental (8,9). 

Le registre EPIMAD (Étude Prospective d’Incidence des MAladies Digestives) 

recense depuis 1988, en population générale, les cas incidents de MICI dans la région 

Nord-Ouest de la France. Il surveille près de 6 millions d’habitants (9,3% de la 

population française totale) et constitue le plus grand registre des MICI au monde. Le 

recueil des données en population générale permet la réalisation d’études de grande 

échelle, rendu possible par un réseau ville-hôpital unique. La principale source des 

données est l’ensemble des gastroentérologues adultes (n=250) et pédiatres (n=15) 

des 4 départements concernés (Nord, Pas-de-Calais, Somme et Seine-Maritime), quel 

que soit leur mode d’exercice (public, libéral ou mixte). EPIMAD a précédemment 

montré que, l’incidence des MICI, MC comme RCH, explosait chez l’adolescent et 

adulte jeune, avec une augmentation moyenne annuelle de près de 7% (10). 

Les objectifs de notre travail étaient : 1) Évaluer en population générale 

l’incidence et la présentation phénotypique de tous les cas de MICI adultes (âgés de 

plus de 17 ans) au cours d’une période de 27 ans (de 1988 à 2014) ; et 2) Évaluer les 

tendances temporelles de ces paramètres. 
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PATIENTS AND METHODS 

I. Patients and methodology 

We included all patients with adult-onset IBD recorded in the EPIMAD registry 

between January 1988 and December 2014. The EPIMAD registry covers northern 

France (comprising 5,841,156 inhabitants, according to the 2014 national census 

performed by the French National Institute for Statistics and Economic Studies (Institut 

national de la statistique et des études économiques, INSEE)). The study area is 

divided into four administrative areas: Nord (2,603,472 inhabitants), Pas-de-Calais 

(1,472,589 inhabitants), Somme (571,632 inhabitants) and Seine-Maritime (1,257,920 

inhabitants) (Figure 1). 

 

 

Figure 1: The area covered by the EPIMAD registry. 

 

The EPIMAD registry’s methodology and procedures have been described in 

detail elsewhere (11–14). Briefly, eight interviewer practitioners (IPs) collected data on 
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all incident IBD patients diagnosed by gastroenterologists (n=265), regardless of the 

latter’s type of practice (private and/or public). Inclusion in the study was limited to 

patients who were resident in the area at the time of diagnosis. Each gastroenterologist 

reported on the patients at the time of the first consultation with clinical symptoms 

suggestive of a diagnosis of IBD. The IP subsequently contacted gastroenterologist by 

phone at least three times each year. For each new case, the IP visited the 

gastroenterologist’s office, and collected medical chart data on a standardized 

questionnaire. The main items of data recorded were age, sex, year of diagnosis, the 

time interval between symptom onset and diagnosis, the clinical presentation 

(including extra-intestinal manifestations [EIMs], defined as joint, skin, eye and 

hepatobiliary manifestations), and the radiological, endoscopic and histological 

findings at the time of diagnosis. Only investigations completed within six weeks of 

diagnosis were taken into account. On this basis, a diagnosis of IBD was established 

by two expert gastroenterologists and recorded as definite, probable or possible, 

according to published criteria (11). The present study only considered patients with 

definite or probable CD, UC or IBDU diagnosed between 1988 and 2014, and who 

were aged 17 or over at the time of diagnosis. Data on the CD phenotype were 

recorded from 2006 onwards only. 

II. Additional data collected for the present study  

A. Age groups 

Patients were divided into three age groups: 17-39, 40-59, and 60 and over. 

B. Definitions of disease locations and behaviours  

1. Crohn’s disease 

The sites affected by CD were defined according to the Montreal Classification 

(15) as ileal involvement (L1); colonic involvement (L2), ileocolonic involvement (L3), 
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and upper gastrointestinal disease (L4, which could be combined with L1, L2 or L3). 

Patients with ileocaecal  involvement were classified as L3. The presence or absence 

of perianal lesions (‘p’, including abscesses and/or fistulae) was noted. The type of CD 

behaviour was classified as B1 (inflammatory / nonstricturing nonpenetrating), B2 

(stricturing) or B3 (penetrating). The ‘p’ index was added to B1, B2, or B3 when 

concomitant perianal disease was present. To adequately assess changes over time 

in the CD behaviour, only patients having undergone a full assessment of the ileum 

and colon were included in these analyses. 

2. Ulcerative colitis 

The UC site was defined according to the Montreal Classification (15), as follows: 

proctitis was defined as involvement limited to the rectum (E1); left-sided colitis was 

defined as involvement limited to the colorectum below the splenic flexure (E2); and 

extensive colitis was defined as involvement of the colorectum above the splenic 

flexure (E3). 

 

III. Statistical analysis 

Incidence rates were computed as the number of incident cases (i.e. new 

diagnoses) divided by the population at risk, in nine equal 3-year periods (1988-1990, 

1991-1993, 1994-1996, 1997-1999, 2000-2002, 2003-2005, 2006-2008, 2009-2011, 

and 2012-2014). The mean annual incidence rates were calculated for the entire study 

period and for each 3-year period. Incidence rates were standardized by age 

(European population, with weightings provided by Eurostat, 2013) and were 

determined for the whole population and for each age group (17-39, 40-59, and 60 and 

over). Standardized incidence rates were presented with their 95% confidence interval 

(CI), based on a gamma distribution. For each of the four administrative areas, yearly 
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population data by age group were obtained from the INSEE. The data were based on 

a procedure that mixes the exhaustive census prior to 2004 and random sampling after 

2004. Continuous variables were expressed as the median (interquartile range [IQR]), 

and categorical variables were expressed as the frequency (percentage). Intergroup 

comparisons of continuous variables were performed using the Mann-Whitney test. 

Intergroup comparisons of qualitative variables were performed using a chi-squared 

tests or (depending on the number of expected events) Fisher’s exact test. 

Time trends in incidence were tested using a log-linear Poisson regression analysis 

that took account of the number of person-years at risk (introduced as an offset 

variable) and over-dispersion, when necessary. The trends were presented as the 

average percentage change (APC) per year calculated from the Poisson regression 

estimates and using the equation exp(β)-1, where β is the estimated time trend. The 

statistical analysis was performed using SAS software (version 9.4, SAS Institute Inc., 

Cary, NC, USA). The threshold for statistical significance was set to p ≤ 0.05. 
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RESULTS 

 
I. Incidence of disease 

For the period between January 1st, 1988, and December 31st, 2014, we identified 

19,389 incident cases of IBD, including 11,439 cases of CD (59%), 7269 cases of UC 

(37%), and 681 cases of IBDU) (4%). There were 17,686 cases (91%) in adults 

(patients aged 17 and over at diagnosis, according to the EPIMAD registry), with 

10,206 cases of CD (58%), 6,839 cases of UC (38%), and 641 cases of IBDU (4%). 

Adult-onset cases of CD and UC accounted respectively for 88% and 94% of all 

patients with CD and UC. 

During the study period (1988-2014), the mean [95%CI] annual incidence of 

adult-onset IBD in the general population was 13.5 per 105 [13.3-13.7], and the 

incidences of CD, UC, and IBDU were respectively 7.5 per 105 [7.4-7.7], 5.4 per 105 

[5.3-5.6], and 0.51 per 105 [0.47-0.55]. 

II. Clinical presentation at diagnosis 

A. Adult-onset IBD 

There were significantly more women in the CD group (female/male ratio: 1.36) 

than in the UC group (0.84; p<0.0001). The median [IQR] age at diagnosis was 28 [22-

40] for CD and 36 [27-49] for UC. A total of 1,626 patients (9%) had a family history of 

IBD in a first-degree relative. The median [IQR] time interval between symptom onset 

and diagnosis was 3 months [1-9] in the CD group and 2 months [1-6] in the UC group. 

Extra-intestinal manifestations (EIMs) were present in 7% (n=1,289) of the patients. 

During the 1988-2014 period, 8,034 (79%) patients with CD had a complete 

bowel investigation (i.e. the ileum and the colon): 4,732 patients (59%) had ileocolonic 

(L3) involvement, 1,656 (21%) had colonic (L2) disease, and 1,646 (20%) had ileal 
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(L1) involvement. Near of a quarter of the patients (n=2,275, 22%) displayed upper 

gastrointestinal track involvement (L4). We noted that 477 (5%) of the patients had 

perianal lesions at diagnosis. With regard to the disease behaviour, 72% (n=2,122) of 

the patients had an inflammatory phenotype, 19% (n=560) had a structuring 

phenotype, and 9% (n=264) had a penetrating phenotype. 

Over the same study period, proctitis (E1) was observed in 2,566 patients with 

UC (38%), left sided colitis (E2) was observed in 2,522 (37%), and extensive colitis 

(E3) was observed in 1,670 (25%). 

B. Sex differences 

 
The IBD patients’ sociodemographic and clinical data are summarized by sex in 

Table 1. 

In the CD group, the mean [95%CI] incidence rate was significantly higher in 

women (7.5 [7.3–7.7]) than in men (6.0 [5.8–6.2]) (p<0.0001). The median [IQR] age 

at diagnosis was lower for women than for men (28 years [21-39] vs. 29 [22-40], 

respectively; p<0.0001). Women and men did not differ significantly with regard to the 

disease behaviour and locations, with the exception of L4 involvement (in 24% of men 

and 21% of women, p<0.0001) and the presence of perianal lesions (6% of men vs. 

4% of women; p<0.0001). Extra-intestinal manifestations were more frequent in 

women than in men (11% vs. 9%, respectively; p<0.0001). 

In the UC group, the mean incidence rate was significantly lower in women (4.1; 

4.0-4.3) than in men (5.3; 5.1-5.5) (p<0.0001) and the median age at diagnosis was 

significantly lower for women than for men (33 [26-45] vs. 39 [28-51] respectively; 

p<0.0001). 
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A family history of IBD was more frequent among women than among men in 

both the CD group (12% vs. 11%, respectively; p=0.015) and the UC group (7% vs. 

5%, respectively; p<0.0001). 

 

Table 1. Sociodemographic and clinical data for patients with IBD, by sex. 

Variables at diagnosis Male 
(n=8,364) 

Female 
(n=9,322) 

P-value 

Type of IBD         
CD n (%)   4,319 (51.6%) 5,887 (63.1%) <0.0001 
UC n (%)   3,718 (44.5%) 3,121 (33.5%) 

IBDU n (%)     327 (3.9%)   314 (3.4%) 
CD   

   

Median [IQR] age, years 29 [22-42] 28 [21-39] <0.0001 
IBD family history n (%)  467 (10.8%) 729 (12.4%) 0.015 
Median (IQR) time between symptom onset 
and diagnosis, months 

3 [1; 9] 3 [1; 9] 0.001 

Location* µ         
L1, n (%)   725 (21.6%) 921 (19.7%) 0.059 
L2, n (%)   660 (19.6%) 996 (21.3%) 
L3, n (%)   1,977 (47.3%) 2,755 (48.1%) 
L4, n (%)   1,046 (24.2%) 1,229 (20.9%) <0.0001 

Behaviour* £   
   

B1, n (%)   870 (70.1%) 1,252 (73.4%) 0.090 
B2, n (%)   246 (19.8%) 314 (18.4%) 
B3, n (%)   125 (10.1%) 139 (8.1%) 

Perianal disease, n (%)   247 (5.7%) 230 (3.9%) <0.0001 
Extra-intestinal manifestations, n (%)   383 (8.9%) 674 (11.4%) <0.0001 

UC   
   

Median [IQR] age, years 39 [28-51] 33 [26-45] <0.0001 
IBD family history (%) 179 (4.8%) 221 (7.1%) <0.0001 
Median [IQR] time between symptom onset 
and diagnosis, months 

2 [1; 6] 2 [1; 6] 0.039 

Location*   
   

E1, n (%)   1,268 (34.5%) 1,298 (42.1%) <0.0001 
E2, n (%)   1,436 (39.0%) 1,086 (35.3%) 
E3, n (%)   974 (26.5%) 696 (22.6%) 

Extra-intestinal manifestations, n (%)   96 (2.6%) 101 (3.1%) 0.107 
* According to the Montreal classification (15) 
µ Only recorded in patients with a full assessment (ileum and colon)  
£ Only recorded in the EPIMAD registry since 2006 
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C. Age group differences 

The IBD patients’ sociodemographic and clinical data are summarized by age 

group in Table 2. 

In the CD group, the mean [95%CI] incidence rate was significantly higher in the 

17-39 age group (14.6; [14.2-14.9]) than in the 40-59 age group (5.1; [4.8–5.3]) and 

the 60 and over age group (2.3; [2.2-2.5]; p<0.0001). Likewise, in the UC group, the 

mean incidence rate was significantly higher in the 17-39 age group (8.0; [7.7-8.2]) 

than in the 40-59 age group (5.2; [4.9–5.4]) and the 60 and over age group (2.9; [2.7-

3.1]; p<0.0001). 

In the CD group, ileal involvement (L1 + L3) was more common in the 17-39 

age group (73%) than in the 60 and over age group (38%; p<0.0001). In contrast, 

isolated colonic involvement (L2) at diagnosis was more frequent in the 60 and over 

age group (62%) than in the 17-39 age group (27%; p<0.0001).  

In the UC group, proctitis (E1) was the most frequent disease location (in 41% 

of patients) in the 17-39 group, while left-sided colitis (E2) was the most frequent in the 

60 and over age group (54%). 
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Table 2. Sociodemographic and clinical data for patients with IBD, by age group. 

Variables at diagnosis     17-39  40-59 60 and 
over+ 

P-value 

Type of IBD       
    

CD n (%)       7,557 (63.5%) 1,965 (47.5%) 684 (41.5%) <0.0001 
UC n (%)       3,984 (33.5%) 1,999 (48.4%) 856 (52.0%) 

IBDU n ‘%)       364 (3.0%) 170 (4.1%) 107 (6.5%) 

CD       
    

Family history of IBD, n (%)     986 (13.0%) 174 (8.8%) 36 (5.3%) <0.0001 
Women, n (%)       4,452 (58.9%) 1,022 (52.0%) 413 (60.4%) <0.0001 
Median [IQR] time between symptom 
onset and diagnosis, months  

3 [1; 9] 3 [1; 9] 3 [1; 7] 0.033 

Location* µ       
    

L1, n (%)       1,231 (19.8%) 355 (23.9%) 60 (17.0%) <0.0001 
L2, n (%)       1,101 (17.8%) 420 (28.3%) 135 (38.2%) 
L3, n (%)       3,865 (62.4%) 709 (47.8%) 158 (44.8%) 
L4, n (%)       1,881 (24.9%) 306 (15.6%) 88 (12.9%) <0.0001 

Behaviour* £       
    

B1, n (%)       1,615 (73.0%) 382 (68.8%) 125 (70.2%) 0.190 
B2, n (%)       400 (18.1%) 125 (22.6%) 35 (19.7%) 
B3, n (%)       198 (8.9%) 48 (8.6%) 18 (10.1%) 

Perianal disease n (%)     337 (4.5%) 99 (5.0%) 41 (6.0%) 0,133 
Extra-intestinal 
manifestations, n (%) 

      800 (10.6%) 213 (10.8%) 44 (6.4%) 0.002 

UC       
    

Family history of IBD , n (%)     285 (7.1%) 87 (4.3%) 28 (3.3%) <0.0001 
Women, n (%)       2,052 (51.5%) 723 (36.2%) 346 (40.4%) <0.0001 
Median [IQR] time between symptom 
onset and diagnosis, months 

2 [1; 6] 2 [1; 6] 2 [1; 5] 0.369 

Location*       
    

E1 n (%)       1,623 (41.2%) 770 (39.1%) 173 (20.4%) <0.0001 
E2 n (%)       1,293 (32.8%) 769 (39.1%) 460 (54.2%) 
E3 n (%)       1,025 (26.0%) 430 (21.8%) 215 (25.4%) 

Extra-intestinal manifestations 
n (%) 

      118 (3.0%) 54 (2.7%) 25 (2.9%) 0.848 

* According to the Montreal classification (15) 
µ Only recorded in patients with a full assessment (ileum and colon) 
£ Only recorded in the EPIMAD registry since 2009 
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III. Changes over time in CD and UC  

A. Incidence 

1. Inflammatory bowel disease in general 

During the study period, the overall incidence of IBD increased from 11.5 per 

105 in 1988-1990 to 12.9 per 105 in 2012-2014 (p=0.053). The incidence of CD 

increased from 5.5 in 1988–1990 to 7.9 in 2012–2014 (APC: +1%; [0.5; 1.4]; 

p<0.0001), whereas the incidence of UC remain relatively stable; it was 5.0 in 1988–

1990 and 4.9 in 2012–2014 (APC +0.1%; [-0.4; 0.6]; p=0.67) (Figure 2).  

 

 
 
Figure 2. Changes in standardized incidence rates for IBD, CD and UC over a 27-year period. 
Each data point corresponds to the mean value for a 3-year period. 
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2. Sex and age group differences 

The yearly APCs in the incidence of IBD by age group and by sex are shown 

in Table 3.  

Overall, IBD increased in women (with an APC of +0.8% [0.3; 1.2]; p<0.001) 

but was stable in men (0.0% [-0.5; 0.4]; p=0.82).  

Among patients with CD, the incidence rate increased by 1.9% a year in the 17-39 

group for both men and women (p<0.0001). In the 40-59 group, the incidence rate 

increased by 1.1% a year in women only (p<0.0001). In the 60 and over group, the 

incidence rate was stable over time (p=0.423) (Figure 3). Among patients with CD, 

the sex ratio was stable over time (p=0.28). 
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Figure 3. Changes in the standardized incidence rates for CD over a 27-year period, by sex 
and by age group. Each data point corresponds to the mean value for a 3-year period. 
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Among the patients with UC, the incidence rates increased significantly in the 

17-39 and 40-59 groups in women only (by 1.7% and 1.1% a year, respectively; 

p<0.0001 and p=0.024, respectively). The overall female/male ratio changed over time, 

with an inversion from 0.70 in 1988-1990 to 1.10 in 2012-2014 (p=0.001). We observed 

a significant decrease in the incidence of UC in the 60 and over age group (APC: -2% 

[-3.3; -0.8]; p=0.002) (Figure 4). 
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Figure 4. Changes in standardized incidence rates of UC by sex and by age group over a 27-
year period. Each data point corresponds to the mean value for a 3-year period. 
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B. Disease locations 

Between 1988 and 2014, the proportion of patients with CD having undergone 

a complete bowel assessment increased from 68% to 83% (p<0.0001). The proportion 

of UC patients having undergone an assessment of the colon was stable 

(approximately 80%) over the study period. 

In the CD group, the proportion of patients with L1 lesions increased from 19% 

to 26% (p<0.0001), the proportion with L3 lesions rose from 50% to 58% (p<0.0001), 

and the proportion with L2 lesions decreased from 31% to 16% (p<0.0001) (Figure 5). 

The proportion of patients with upper digestive tract lesions (L4) increased from 12% 

to 25% (p<0.0001). The incidence of perianal lesions decreased from 6% to 3% 

(p=0.0024). The proportions of disease behaviours were stable over time. 

In the UC group, the proportion of patients with E1 lesions decreased from 42% 

to 34%, whereas the proportion of patients with E3 lesions increased from 19% to 28% 

(p<0.0001) (Figure 5). The incidence of EIMs decreased significantly in the CD group 

(from 14% to 9%; p<0.0001) but not in the UC group (from 4% to 3%; p=0.084). There 

were no changes over time with regard to the sex ratio, the time interval between 

symptom onset and diagnosis, or age at diagnosis in either the CD group or the UC 

group. 
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Figure 5. Changes in disease locations in patients with CD and in patients with UC over a 27-
year period. Each data point corresponds to the mean value for a 3-year period. 
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Table 3. The yearly APC in the incidence of IBD, by age group and by sex (%). 
  IBD CD UC 
  APC p-value APC p-value APC p-value 
All ages             

All 0.4 [0; 0.8] 0.053 1.0 [0.5; 1.4] <0.0001 0.1 [-0.4; 0.6] 0.67 

Females 0.8 [0.3; 1.2] <0.001 1.0 [0.4; 1.6] <0.001 0.9 [0.3; 1.4] 0.002 

Males 0.0 [-0.5; 0.4] 0.82 0.9 [0.3; 1.4] 0.001 -0.5 [-1.1; 0.0] 0.071 

17-39            
All 1.4 [1.1; 1.7] <0.0001 1.9 [1.5; 2.3] <0.0001 1.0 [0.5; 1.4] <0.0001 

Females 1.8 [1.4; 2.1] <0.0001 2.0 [1.5; 2.4] <0.0001 1.7 [1.1; 2.3] <0.0001 

Males 1.0 [0.5; 1.4] <0.0001 1.8 [1.2; 2.4] <0.0001 0.2 [-0.5; 0.8] 0.59 

40-59            
All 0.1 [-0.4; 0.6] 0.733 0.8 [0.1; 2.6] 0.028 0.0 [-0.6; 0.7] 0.95 

Females 0.9 [0.2; 1.6] <0.001 1.1 [0.2; 2.1] 0.019 1.1 [0.1; 2.2] 0.024 

Males -0.5 [-1.2; 0.1] 0.118 0.5 [0.0; 1.5] 0.339 -0.6 [-1.4; 0.2] 0.168 

>60             
All -1.4 [-2.2; -0.5] 0.001 -0.5 [-1.7; 0.7] 0.423 -1.4 [-2.4; -0.4] 0.007 

Females -1.2 [-2.2; -0.2] 0.018 -1.0 [-2.5; 0.4] 0.152 -0.6 [-1.9; 0.8] 0.411 

Males -1.6 [-2.6; -0.5] 0.005 0. 3 [-1.5; 2.2] 0.709 -2.0 [-3.3; -0.8] 0.002 
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DISCUSSION 

 
Over a 27-year period (1988-2014), this study of a large population-based 

registry included 17,686 incident cases of IBD in patients aged 17 and over. The mean 

[95%CI] annual incidence was 13.5 per 105 [13.3-13.7] for all types of IBD, 7.5 per 105 

[7.4-7.7] for CD and 5.4 per 105 [5.3-5.6] for UC. In the literature, the annual incidence 

rates in Europe range from 0.3 to 12.7 per 105 for CD, and from 0.6 to 24.3 per 105 for 

UC (5,6). In the present study, the CD/UC ratio was greater than 1. This finding contrast 

with most of the other population-based studies performed in Western Europe, where 

UC was more frequent than CD (16–18). A similar ratio was found in and around the 

city of Liège in Belgium (19), which is close to northern France - suggesting that one 

or several risk factors for CD might be present in this geographic area. Since the 1990s, 

epidemiological studies of Western countries have shown that incidence rates have 

changed: 73% of the studies of CD and 83% of the studies of UC reported that the 

incidence was stable or was falling (7). In a recent Canadian study, the incidence of 

both CD and UC decreased significantly between 1990 and 2012 (20). This result 

contrasts with our present observation of an increase in the incidence of IBD in general 

and CD in particular in northern France. Although the incidence of IBD seems to have 

stabilized in most Westernized countries, the overall estimated prevalence of IBD 

(~0.5% of the general population) is still increasing because of a low mortality rate (5). 

A predictive model developed in Canada was used to estimate that the prevalence of 

IBD in that country was 0.6% in 2015, and predicted a rise to 0.9% by 2025 (7). In a 

Scottish study based on a capture-recapture design, it was suggested that the 

prevalence of IBD in Scotland would rise to 1% within 10 years (21). 
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Our study’s major finding was that the incidences of adult-onset CD and UC are 

still increasing among the young and middle-aged women. Indeed, we found an APC 

of +2% among women aged 17-39 and +1.1% among women aged 40-59. The 

corresponding APCs for UC were +1.7% and +1.1%. In contrast, the incidence of CD 

increased only in the 17-39 aged group in men (APC: +1.8%). To the best of our 

knowledge, the present population-based study is the first to have highlighted this type 

of finding. Shah et al. (22) recently described sex differences in IBD incidence as a 

function of the age at diagnosis. The risk of CD was lower in women than in males up 

until the 10-14 age range; thereafter, the sex ratio inverted, with a significantly higher 

risk among women in the 25-29 group and the 35 and over group. With regard to UC, 

female predominance was observed in the 5-9 group. The incidences in men and 

women were similar up until the age of 45, after which male predominance was 

observed. These findings suggest that female hormones have role; we observed a shift 

in the sex ratio around puberty in CD and around the menopause in UC. The results 

of an animal study suggested that oestrogens may modulate epithelial barrier function 

via the oestrogen receptor-β (23) - a mechanism thought to be significantly involved in 

CD (24). Similarly, Khalili et al.’s analysis of the Nurses Health Study cohort (25) 

suggested that current use of oral contraceptives was associated with a three-fold 

elevation in the risk of CD. For UC, this risk was limited to women with a history of 

active smoking. In a meta-analysis published in 2008, the use of oral contraceptives 

was significantly associated with an elevated risk of CD (hazard ratio (95%CI) 1.46; 

1.26–1.70; p<0.001) and UC (1.28 (1.06–1.54); p=0.011) after adjustment for smoking 

(26). More recently, endocrine disruptors have been linked to a large number of chronic 

diseases (such as asthma (27) and type II diabetes (28)) and sexual dysfunction 

(29,30). Like ethinyl estradiol, bisphenol A (an oestrogenic compound widely used in 
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the food-packaging industry) can alter the gut’s flora and has systemic effects (31); 

however, the results of animal studies are contradictory. A study in rats demonstrated 

that reference doses of bisphenol A influenced the intestine’s barrier function and gut 

nociception, and that perinatal exposure promoted the development of severe 

inflammation in adult offspring - but only in women (32). However, a study in a mouse 

model of inflammatory colitis found that neither developmental exposure nor direct 

exposure to bisphenol A had a significant effect on the course of colonic disease (33). 

Even though these results were contradictory, exposure to pollutants is still a solid lead 

that is underpinned by the geospatial heterogeneity in the incidence of IBD. 

Exposure to medications is another hypothesis for the pathogenesis of IBD. Antibiotic 

treatment has been shown to alter the gut flora, and exposure to antibiotics is a known 

risk factor for developing IBD (34,35). Antibiotic use in France is amongst the highest 

in Europe, and use in northern France is above the French national average. Moreover, 

women accounted for 58% of antibiotic consumers in France in 2015 (36). It is well 

known that the chronic inflammatory skin disease acne vulgaris affects between 20% 

and 40% of adolescents, and is more frequent among females (37). Since the 2000s, 

tetracycline antibiotics have been frequently prescribed for the treatment of moderate 

acne. One can hypothesize that by modifying the microbiota, tetracyclines are involved 

in the increase in the incidence of IBD in general and CD in particular (38,39). The 

results for isotretinoid (a drug used to treat severe acne) are not consistent: an 

association with UC was found in one case-control study (40) but not in another (41). 

There are other possible explanation for the dramatic increase in the incidence 

of IBD in young women. The association between smoking and IBD is well known, with 

opposite effects on CD and UC. In Mahid et al.’s (42) meta-analysis, 12 out of 13 

studies found that current smoking protected against UC. In contrast, former smoker 
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status was associated with an increased risk of UC - mostly in the first five years (42) 

after smoking cessation. Data from the INSEE evidence a rise in regular tobacco 

consumption among women since the early 1980s (43). This rise could explain the 

increased incidence in CD but not that in UC. Women quit smoking earlier in life than 

men because of pregnancy; this might play a role in the increased incidence of UC in 

young women. In the elderly population, UC is more prominent than CD. Interesting, 

the influence of smoking cessation in the elderly has been mentioned as an 

explanation for this disease predominance (44). In the present study, the incidence of 

UC decreased over time in both men and women aged ≥60 - suggesting that changed 

in tobacco consumption in this particular population are also present. Unfortunately, 

data on active smoking is missing for ~30% of cases in the EPIMAD registry; this 

prevented us from being taken into account as an explanatory variable. 

Appendectomy for inflammatory conditions (appendicitis or lymphadenitis) is 

reportedly associated with a low risk of UC (45). A meta-analysis of 13 case-control 

studies showed that appendectomy reduced the risk of developing UC by 69% (46). 

The link between appendectomy and CD is less clear. A meta-analysis published in 

2008 showed that the risk of developing CD after an appendectomy was significantly 

higher than expected by chance (risk ratio [95%CI] = 1.61; [1.28-2.02]). However, after 

5 years, the risk of developing CD no longer depend on whether or not the subject had 

undergone appendectomy (47). The results of a Swedish study performed in 2003 

suggested that non-perforated appendicitis increased the risk of developing CD in 

women but not in men (48). Nevertheless, the same research group suggested that a 

false-positive diagnosis of non-perforated appendicitis is probably more frequent 

among women because of the high incidence of surgery for non-inflamed appendices 

in women (24). This would increase the frequency of missed patients with CD, which 
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could explain the sex difference in the association with non-perforated appendicitis 

(49). In 1997 in France, appendectomy was more frequent among women than among 

men (54% vs. 46%, respectively; M/F gender ratio = 0.85). However, the incidence of 

appendectomy has declined sharply over the two last decades - especially in women, 

with an inversion of the M/F sex ratio (1.05 in 2012) (50). These factors might have 

prompted an increased risk of developing UC in women.  

Dietary composition has also been studied - but mostly in retrospective case-control 

studies - as a possible risk factor for IBD (51,52). In the prospective E3N cohort of 

women (the French counterpart of the EPIC study), high protein intake (only meat and 

fish) was significantly associated with an increased risk of IBD (hazard ratio [95%CI]: 

3.31 [1.41–7.77]) among women aged 40 to 65 (53). 

Another possible explanation for the increase in the incidence of IDB in both 

sexes is related indirectly to medical care. The development of new diagnostic tools 

might have led to the earlier, more widespread diagnosis of IBD. If this were true, 

however, we would have notice a transient peak in the incidence, a decrease, and then 

stabilization at a lower level. In fact, our present results evidenced a continuous 

increase in incidence. Moreover, the time between symptom onset and IBD diagnosis 

did not change over a period of almost three decades – suggesting strongly that 

diagnostic capacities remained more or less stable over the study period. 

 

Another major finding of our study concerned changes over time in the IBD 

disease location. Between 1988 and 2014, the incidence of CD with ileal involvement 

(L1 and L3) rose significantly from 69% to 84%, whereas the incidence of CD with 

isolated colonic location (L2) decreased from 31% to 16%. Given that we only 

considered patients having undergone a full bowel assessment at diagnosis, these 
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variations in disease location over a 27-year period are likely to be real and not related 

to changes in diagnostic methods. In CD, ileal involvement was more frequent in the 

youngest patients. It is well known that CD location is age-related. Indeed, ileal CD is 

linked to the involvement of Payer’s patches (PP) located in lymphoid follicles that have 

a major role in intestinal immunity (54). In an autopsy study, PPs were mostly found in 

the terminal ileum, where they formed a lymphoid ring (55). The PPs increase in 

number and in size throughout childhood but then start to involute after puberty: this 

might explain the low frequency of ileal involvement in children and elderly (56). In UC, 

the proportion of patients with ulcerative proctitis (E1) accounted for about one third of 

the incident cases (38%). This proportion is considered to be a good marker of case 

ascertainment in the literature, since (i) E1 corresponds to the onset of UC (57), and 

(ii) a low frequency of E1 disease in a prospective, population-based study of UC 

incidence suggests that recording was not exhaustive (58). 

 

The present study’s major strengths were its population-based design, the large 

sample size (17,686 incident cases of IBD in patients aged 17 or over), exhaustive 

recording over a 27-year period, and the use of validated, published diagnostic criteria 

(11–14). All the charts were analyzed by two gastroenterologists, using a diagnostic 

algorithm. The study’s major limitation was related to the EPIMAD registry’s 

methodology, in which radiological, endoscopic and histological investigations of the 

incident case have to be completed within six weeks of diagnosis. This probably leads 

to underestimation of the extent of the disease at the time of diagnosis. However, we 

sought to limit this limitation by reporting on disease locations only in patients having 

undergone a full assessment of the ileum and colon. A second limitation relates to the 

absence of data on smoking status or oral contraceptive use. 
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In conclusion, the results of a large, population-based study over a 27-year 

period showed that the incidence of CD and UC are still rising dramatically among 

young women in northern France. This finding suggests that one or more major 

environmental factors may predispose the women in this area to IBD. Over the 27-year 

study period, we observed an increase in ileal involvement and a concomitant 

decrease in colonic involvement, whereas the age at diagnosis and the time interval 

between symptom onset and diagnosis did not change significantly. We hypothesize 

that the environmental factors associated with CD in our region may be particularly 

active in the ileum of young women. Specific epidemiological and fundamental studies 

would be required to assess this hypothesis. 
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Introduction : L’incidence des Maladies Inflammatoires Chroniques de l’Intestin (MICI) semble s’être 
stabilisée chez l’adulte dans les pays développés, contrairement à chez l’enfant. Le but de ce travail était 
de décrire l’évolution de l’incidence et de la présentation phénotypique des MICI de l’adulte au sein du 
registre EPIMAD sur une période de 27 ans.  
Patients et méthodes : Nous avons inclus tous les patients adultes (17 ans ou plus au diagnostic) 
enregistrés au sein du registre EPIMAD dans quatre départements du nord-ouest de la France, entre 
1988 et 2014. La période était divisée en 9 périodes de 3 ans. Les taux d’incidence standardisée étaient 
calculés pour la maladie de Crohn (MC) et la rectocolite hémorragique (RCH) dans la population globale, 
ainsi que selon la tranche d’âge (17-39 ans, 40-59 ans et plus de 60 ans) et le sexe. La localisation de 
la maladie était définie selon la classification de Montréal.  
Résultats : 17686 cas incidents de MICI adultes ont été enregistrés, incluant 10206 MC (58%), 6839 
RCH (38%) et 641 colites indéterminées (CI) (4%). Le taux d’incidence global sur la période était de 
13,5/105 (IC95% : 13,3-13,7) pour les MICI, 7,5/105  (7,4-7,7) pour la MC, 5,4/105  (5,3-5,6) pour la RCH 
et 0,51/105  (0,47-0,55) pour les CI. L’âge médian au diagnostic était plus bas pour la MC que pour la 
RCH (28 ans [22-40] vs 36 [27-49] ; p<0,0001). La proportion de femmes était plus élevée dans la MC 
(ratio femmes/hommes = 1,36) que dans la RCH (ratio = 0,84) (p<0,0001). Au diagnostic, les femmes 
étaient significativement plus jeunes que les hommes, surtout dans la RCH : 33 ans (26-45) vs 39 (28-
51) (p<0,0001), et 28 ans (21-39) vs 29 (22-40) dans la MC (p<0,0001). Entre 1988 et 2014, l’incidence 
globale des MICI a augmenté de 11,5/105 en 1988-1990 à 12,9/105 en 2012-2014 (p=0,053). On 
constatait une augmentation significative continue de l’incidence de la MC de 5,5 à 7,9/105 avec une 
augmentation annuelle moyenne de +1% (0,5-1,4) (p<0,0001) alors que l’incidence de la RCH était 
stable à 5,0/105. L’augmentation la plus importante était observée chez la femme jeune (17-39 ans) avec 
une augmentation annuelle moyenne de +1,9% dans la MC (p<0,0001 ) et de +1,7% dans la RCH 
(p<0,0001). Le sex-ratio femmes/hommes était stable dans le temps pour la MC (p=0,28) alors que dans 
la RCH il s’inversait, passant de 0,70 en 1988-1990 à 1,10 en 2012-2014 (p=0,0001). Parmi les patients 
ayant eu une exploration intestinale complète (colon et grêle) dans la MC, la proportion d’atteinte du 
grêle augmentait de 19% en 1988-1990 à 26% en 2012-2014 pour L1 et de 50 à 58% pour L3, tandis 
que le taux d’atteinte colique diminuait de 31% à 16% (p<0,0001). Le phénotype était stable dans le 
temps. Pour la RCH, les formes E1 diminuaient de 42 à 34% alors que les formes E3 augmentaient de 
19 à 28% (p<0,0001).  
Conclusion : Dans cette étude en population générale dans le Nord-Ouest de la France sur une période 
de 27 ans chez 17686 patients, l’incidence de la MC et de la RCH continue d’augmenter significativement 
chez la femme jeune. Dans la MC, on constate une augmentation des formes iléales tandis que la 
proportion des formes coliques diminue. Ces résultats suggèrent qu’un ou plusieurs facteurs 
environnementaux prédisposent les femmes aux MICI dans notre région, et que ces facteurs impliquent 
plus particulièrement l’intestin grêle. 
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